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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive catalyst which shows higher activity and durability in the purification 
process of gas containing organic chlorine compounds such as dioxins, and to provide an efficient decomposition method for 
organic halogen compounds by using the catalyst. 

SOLUTION: This catalyst for deconposition of organic compounds, particularly organic halogen compounds is prepared from 
water-insoluble vanadyl sulfate as the active component, and if necessary, by adding at least one oxide which contains elements 
selected from titanium, zirconium, niobium, molybdenum, tungsten and chromium and at least one sulfate which contains 
elements selected from alkaline earth metals and lead. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the catalyst which disassembles organic nature toxic 
substances, such as an organic halogenated compound. Furthermore, this invention relates to the catalyst which can disassemble 
and make harmless detrimental organic halogenated compounds generated with combustion of a municipal solid waste, industrial 
waste, etc., or processing of plastics, such as dioxin in exhaust gas, in detail. 

[0002] 

[Description of the Prior Art] In recent years, into the gas discharged from the incineration institutions which incinerate a 
municipal solid waste and industrial waste, or those gasification melting institutions, it became clear that organic nature toxic 
substances, such as an organic halogenated compound like the aromatic chlorine compound considered to be dioxin and a 
precursor of those, contain. Moreover, it is pointed out that organic nature toxic substances, such as bromine system dioxin, 
contain in exhaust gas in the case of heat-treatment of disposable-household-electric-appliances plastics. With the compound, 
although the toxicity differs, generally an organic halogenated compound has strong toxicity, and let it be the deadly poison on 
which dioxin has a remarkable bad influence, such as carrying out the disturbance of the operation of teratogenesis nature and 
hormone to a human body or animals and plants, especially. 

[0003] Then, environmental pollution serves as a social problem and it has become pressing need to decrease the content of the 
orglanic halogenated compound of the combustion-gas middle class. Now, as the removal method of organic halogenides, such as 
this dioxin, the various methods of**, such as an activated-charcoal-absorption method, a thermal decomposition method, or a 
catalytic-cracking method by the catalyst, are proposed, for example, also in these, a catalytic-cracking method has an 
unnecessary secondary treatment which is needed by the adsorption process etc., when re-con:q)osition of dioxin is avoidable, 
since a toxic substance can be disassembled by the low temperature service 300 degrees C or less, therefore a running cost is 
cheap ~ etc. ~ it has the outstanding feature 

[0004] As a catalyst used for the above-mentioned catalytic-cracking method, various metallic oxides, such as a vanadium 
pentoxide indicated by JP,06-38863,B or a titanium dioxide, the carbonate, and the silicate are known. However, since a high 
decomposition temperature and the long residence time of several minutes - several hours are needed, it is not practical. 
Moreover, the vanadium-pentoxide-2 titanium-oxide catalyst is indicated by JP,07-1441 17,A and JP,08-1 17557,A. However, 
when the catalyst containing the vanadium pentoxide was used, and S02 is contained in processing-object gas or it generates in a 
decomposition process, the oxidization activity of S02 becomes large. Consequently, when this is applied to purification of the 
exhaust gas which contains SOx with NOx, there is a problem that S03 generates so much. 

[0005] moreover, such a decomposition system - setting ~ a time ~ progress ** ~ there is a problem that the fall of catalytic 
activity occurs The following causes can be cited as a cause of a fall of this catalytic activity. 

1) React with the ammonia which S03 generated as mentioned above added in the case of the method of returning the quality of 
a processing object to existence of a catalyst as reducing matter using ammonia, and a sulfur ammonium salt like an acid 
ammonium sulfate is accumulated on a catalyst front face, and the activity of a catalyst falls to it. 

2) Highly, from a bird clapper, a vanadium pentoxide is returned by this, it is changed into a water-soluble vanadyl sulfate 
(VOS04 : alpha crystal type alpha- VOSO 4), and the problem said that catalytic activity falls with progress of a time also has the 
oxidization activity of S02. 

3) In generating in the case where chlorine compounds (chlorine gas is included), such as HCl and C12, are contained in the gas 
as a processing object, or a deconposition process, deterioration according [ the active ingredient of a catalyst ] to these chlorine 
compounds arises, and catalytic activity falls. 

[0006] In order to solve these problems, the catalyst which made the vanadium-pentoxide-2 titanium-oxide system catalyst 
contain 2 tin oxide, and the catalyst which made JP,08-1 17557, A contain a molybdenum trioxide are proposed by 
JP,08-3 18135,A. Moreover, the catalyst which added alkali-metal sulfates, such as a barium sulfate, to vanadium-pentoxide-2 
titanium oxide is indicated by JP,06-386,A, U.S. JP,5227356,B, and German JP,4419974,B. Moreover, the 
vanadium-pentoxide-2 titanium-oxide-3 tungstic-oxide catalyst which has resistance in the patent No. 2633316 specification to 
impurities, such as nitrogen oxide contained in a combustion gas, a sulfur oxide, and a heavy-metal object, is indicated. 
Furthermore, the catalyst which added the component of further others to vanadium-pentoxide-2 titanium oxide is indicated by 
JP,09-192455,A. 

[0007] However, with the catalyst which contains a vanadium pentoxide as a main active ingredient, the perforrnance about the 
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resistance over HCl or SOx may not necessarily be enough, it has higher activity and higher endurance, and the catalyst for 

decomposition which can be ofifered cheaply was demanded. 

[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention aims at offering cheaply the catalyst from which higher 
activity and higher endurance are acquired in purification processing of the gas containing organochlorine compounds, such as 
the above dioxin. Other purposes of this invention are to offer the efficient decomposition method of an organic halogenated 
compound of having used this catalyst. 
[0009] 

[Means for Solving the Problem] One mode of the catalyst for organic compound decomposition concerning this invention is 
characterized by containing an insoluble vanadyl sulfate in water. Moreover, other one modes of the catalyst for organic 
compound decomposition conceming this invention are characterized by including an insoluble vanadyl sulfate in at least one 
sort and; water containing the element chosen from the group which consists of at least one sort,; alkaline earth metal, and lead 
containing the element chosen from the group which consists of titanium, a zirconium, niobium, molybdenum, a tungsten, and 
chromium of an oxide of a sulfate. 

[0010] The decomposition method of the organic halogenated compound conceming this invention is characterized by having 
the process which contacts an organic halogenated compound for the above-mentioned catalyst. 

[001 1] According to this invention, it can manufacture cheaply, and has the resistance over HCl or SOx, and the decomposition 
method of the organic halogenated compound using the suitable catalyst and suitable it for purification processing of the gas 
containing the organic halogenated compound with which moreover more high decomposition activity is obtained can be offered. 

[0012] 

[Embodiments of the Invention] The catalyst conceming this invention contains an insoluble vanadyl sulfate in water at least. 
[0013] An insoluble vanadyl sulfate (vanadyl sulfate : beta-VOSO 4 of beta type crystal) can be obtained in this water as a 
crystal which carried out green which blueness cut in itself. According to the infrared spectrum, the characteristic peak which is 
not seen is accepted in 940cm- 1 and 5 10cm- 1 by the water-soluble vanadyl sulfate (vanadyl sulfate : alpha- VOSO 4 of alpha 
type crystal). As for the rate of elution to the water when contacting this solid-state in water using the vanadyl sulfate of the 
shape of a solid-state which contains beta-VOSO 4 at least, in this invention, it is preferably desirable that it is 5% or less 10% or 
less. 

[0014] A vanadyl sulfate insoluble in this water can be obtained by the following methods. 

1) How to calcinate, after add the reducing matter, it makes a vanadium compound pentavalent in the bottom of existence of 
water produce sedimentation from the solution which added and obtained the ammonium salt of a sulfuric acid to this afrer 
making the valence of vanadium smaller than pentavalence, and making it dry this sedimentation. Or the method of calcinating, 
since sedimentation is produced from the solution which added and obtained the ammonium salt of a sulfriric acid to the 
vanadium compound with a valence smaller than 5 and this sedimentation is dried. 

2) How to add and calcinate the ammonium salt of a suliiiric acid to oxalic acid vanadyl. 

3) How to calcinate a vanadyl sulfate directly. 

[0015] In addition, when using support, such as a silica, an alumina, and activated carbon, since the splution for vanadyl-sulfate 
formation is infiltrated into support, the vanadyl sulfate of the water-insoluble nature in the state where it was supported with 
calcinating by support can be obtained. Solution, vanadyl-sulfate solution, etc. which were prepared using the ammonium salt of 
the solution, the oxalic acid vanadyl, and the sulfriric acid which were prepared using the ammonium salt of a vanadium 
compound with the solution and the valence smaller than 5 which were prepared as this solution using the ammonium salt of the 
solution before baking obtained by the method of the above 1-3, i.e., the above-mentioned pentavalent vanadium confound, the 
reducing matter, and a sulfuric acid, for example, and a sulfuric acid are mentioned. 

[0016] As a pentavalent vanadium compound used by the above-mentioned method of 1, at least one sort chosen from 
ammonium metavanadate, meta-vanadium acid, the vanadium pentoxide, etc. can be used. Moreover, as a vanadium compound 
with a valence smaller than 5, at least one sort of a vanadium dioxide and a vanadium trioxide can be used, for example. In these, 
it is most desirable from the point of the repeatability of the catalyst effect to use ammonium metavanadate as a start raw 
material. 

[0017] As reducing matter used by the method of the above 1, even if there are few organic carboxylic acids, such as oxalic acid, 
a citric acid, and a tartaric acid, one sort can use suitably, for exan^le. 

[0018] The vanadyl sulfate of water-insoluble nature is that do not dissolve substantially and the feature has the decomposition 
activity of an organic compound in the state of tetravalence [ element / V ] to water including beta type crystal (beta-VOSO 4) at 
least. In this point, the form of an active ingredient differs from the conventional vanadium-pentoxide system catalyst according 
to which V element had activity in the pentavalent state fundamentally. Moreover, since it is insoluble in water, it has the 
resistance over HCl, and since it is a sulfate, there is resistance over SOx. 

[0019] As an ammonium salt of the sulfuric acid used for the method of the above 1 and 2, an acid ammonium sulfate, an 
ammonium sulfite, an ammonium sulfate, and an ammonium persulfate can be mentioned. Also in these, an ammoniurn sulfate is 
cheap, and it is desirable from the point that the target catalyst can be prepared more easily. 

[0020] The vanadyl sulfate of this water-insoluble nature can be independently used for disassembly of an organic halogenated 
compound as a catalyst also in an organic confound. 

[0021] Furthermore, a compound catalyst can be acquired to the vanadyl sulfate of this water-insoluble nature combining an 
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oxide and a sulfate. 

[0022] This compound catalyst can be acquired by the following methods. 

A) How to mix the vanadyl sulfate, oxide, and sulfate of water-insoluble nature. 

B) How to calcinate after dryness, since the solution for preparing the vanadyl sulfate of water-insoluble nature into an oxide and 

the mixture of the solid state of a sulfate is infiltrated. 

C) How to calcinate, since an oxide and a sulfate are added in the solution for preparing the vanadyl sulfate of water-insoluble 
nature and the obtained slurry is dried. 

[0023] B) And as solution for preparing the vanadyl sulfate of the water-insoluble nature used by the method of C the solution 
before baking obtained by the method of of 1 -3 which were indicated previously ~ that is The solution prepared using the 
ammonium salt of the above-mentioned pentavalent vanadium compound, the reducing matter, and a sulfuric acid, Solution, 
vanadyl-sulfate solution, etc. which were prepared using the ammonium salt of the solution, the oxalic acid vanadyl, and the 
sulfuric acid which were prepared using the ammonium salt of a vanadium compound with a valence smaller than S and a 
sulfuric acid are mentioned. 

[0024] One or more sorts of the oxide containing the element chosen from the group which consists of titanium, a zirconium, 

niobium, molybdenum, a tungsten, and chromium as an oxide which is combined and is used for the vanadyl sulfate of 
water-insoluble nature, for example can be used. In these, 5 niobium oxides and a titanium dioxide are useful, and a titanium 
dioxide is the most desirable. 

[0025] As the manufacture method of a titanium dioxide, conventional methods, such as a sulphate process and a chloride 
method, can be mentioned. Furthermore, a titanium dioxide can be obtained by calcinating intermediate fields, such as a 
metatitanic acid obtained in the manufacturing process in these manufacturing methods. As a form of the crystal of a titanium 
dioxide, although anatase type and rutile type any are sufficient, the anatase type is more desirable. 
[0026] Moreover, other oxides can be manufactured using conventional methods, such as for example, a nitrate method, a 
sulphate process, and a chloride method. It is thought that further improvement in the resistance over HCl or SOx and further 
improvement in the activity by high decentralization in the catalyst of the vanadyl sulfate as an active ingredient can be aimed at 
by combining such an oxide. 

[0027] As a sulfate which is combined and is used for the vanadyl sulfate of the above-mentioned water-insoluble nature, one or 
more sorts of the sulfate chosen from the sulfate and lead sulfate of alkaline earth metal can be uised, for example. As an alkaline 
earth metal, calcium, barium, strontium, or magnesium can be used and barium is the most desirable in these. As a barium 
sulfate, although the manufacture method is not limited, it can use the thing manufactured by the sedimentation method, for 
example or the baryta powder which ground baryte mechanically. Other sulfates could also be obtained by which manufacture 
method. It is thought that further inqjrovement in the resistance over improvement in the molding intensity of a catalyst and SOx 
can be aimed at by combining this sulfate. 

[0028] As the blending ratio of coal between the above-mentioned 3 components, a water-insoluble nature vanadyl sulfate is 5 - 
20% of the weight of a range especially preferably one to 30% of the weight preferably 0.5 to 100% of the weight, an oxide is 20 
- 50% of the weight of a range preferably zero to 70% of the weight, and a sulfate can be preferably chosen from 20 - 50% of the 
weight of the range zero to 70% of the weight. 

[0029] The temperature in the baking process for formation of the vanadyl sulfate of water-insoluble nature should just be the 
temperatiu-e which can form an insoluble vanadyl sulfate. By baking at low temperature, the conversion efficiency to an insoluble 
vanadyl sulfate falls to water, and by baking in an elevated temperature, since it is in the inclination which decomposition of an 
insoluble vanadyl sulfate produces in the generated water, when generating the vanadyl sulfate of more efficient water-insoluble 
nature, 250-500 degrees C of burning temperature are preferably chosen from the range of 300-450 degrees C. 
[0030] As above-mentioned, as a catalyst concerning this invention, it is independent, the vanadyl sulfate of water-insoluble 
nature can be used in the state where well-known support was made to support if needed, and it can consider as a compound 
catalyst further at the vanadyl sulfate of water-insoluble nature combining an above-mentioned specific oxide and an 
above-mentioned specific sulfate, and can use in the state where well-known support was made to support if needed. The 
property which was further excellent in considering as such a compound catalyst in catalytic activity, endurance, moldability, etc. 
can be acquired. 

[0031] The catalyst concerning this invention can be used for a decomposition reaction as a desired configuration. For example, 
it can use as configurations, such as the shape of the shape of the shape of the shape of a pellet, a globular shape, and granulatio, 
a tabular, and a honeycomb, and a three-dimensions mesh. A diameter can make the size in the case of-like [ pellet ] l-50mm and 
a length of 5-60mm. Let the diameter in the case of being spherical be the range of l-50mm. As a size in the case of-like 
granulatio ], they are 1-40 meshes. In the case of the shape of the shape of a tabular and a honeycomb, and a three-dimensions 
mesh, a more desirable result can be obtained by casting in the size from which the number of cells becomes 5-400 per 1 square 
inch. 

[0032] Such a configuration can cast the precursor of the catalyst for example, before baking, and the catalyst fine particles after 
baking by the conventional mediod, and can obtain them. When using an oxide and a sulfate as support for molding and making 
this support support water-insoluble nature vanadyl, the compound catalyst of a desired configuration can be acquired by what is 
considered as the configuration of a request of the support itself 

[0033] When the mechanical strength of a catalyst needs to be reinforced with a configuration, in the case of the shape of a 
tabular or a honeycomb, the additive used in molding of the catalyst of a whisker, a fiber, clay, a binder, etc. can be added 
according to a request. Moreover, when coating or forming a catalyst by baking on such support to the support of desired 
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configurations, such as the shape of a globular shape, a tabular, and a honeycomb, the catalyst of a desired configuration can be 
acquired by what is considered as the configuration of a request of support. 

[0034] In addition, although it is desirable since, as for the total surface area of a catalyst, the one where the number of cells is 
larger becomes large when when using it by the shape of the shape of a pellet, a globular shape, and granulatio the direction use 

it by the shape of the shape of a tabular and a honeycomb, and a three-dimensions mesh, when it takes into consideration the 
pressure loss of the gas to contact being large and becoming easy to produce plugging by the bird clapper and dust, the thing of 
the range of the 

[0035] This can be efficiently decomposed by contacting the gas which contains the organic halogenated compound as a 
decomposition object in the catalyst acquired as mentioned above. As a gas containing this organic halogenated confound, the 
exhaust gas at the time of combustion of the time of contaminant incineration, waste, etc. can be mentioned. 
[0036] As an organic halogenated compound as a decomposition object, an organic chlorine hydrocarbon compound and an 
organic bromine hydrocarbon compound can be mentioned, for example. As an organochlorine compound, crawl alkenes, such 
as crawl alkanes; crawl ethylene, such as chlorine-based dioxin; polychlorinated-biphenyls; chlorobenzene, dichlorobenzene, a 
chlorotoluene, a crawl phenol, and a methyl chloride, can be mentioned, for example. As an organic bromine compound, 
bromine alkenes, such as bromine alkanes; bromine ethylene, such as bromine system dioxin; polybrominated-biphenyls; 
bromine benzene, a dibromobenzene, bromine toluene, a bromine phenol, the polybromobiphenyl ether, and bromine methane, 
can be mentioned, for example. The catalyst of this invention can be effectively used to the gas in which these at least one sort is 
contained. 

[0037] The temperature at the time of contact to a catalyst and a decomposition object has the desirable range of 140-300 
degrees C. When reaction temperature is lower than 140 degrees C, adsorption for the catalyst of an organic halogenated 
confound may become strong, and decomposition efficiency may fall. Moreover, when higher than 300 degrees C, the reunion 
of the dioxin from a decomposition product may break out in decomposition of dioxin. 

[0038] A desirable result will be obtained, if activity and decomposition processing cost are taken into consideration and space 
velocity will be chosen from the range of 1000-20000h-l. Furthermore, especially the range of 2000-7000h-l is desirable. 
[0039] In addition, it is better for the oxygen density in a gas to be able to perfomi decomposition processing in 1 - 99% of 
range, and to carry out by 5 - 30% of within the limits preferably. 

[0040] The catalyst concerning this invention is suitable, especially when the SOx (for example, x=l.S-3.0) itself or the 
component which produces SOx during thermal decon^osition processing is contained in the'gas as a processing object, since it 
has tiie outstanding resistance over SOx. 

[0041] The thing of structure which has a means for discharging the gas containing the decomposition product produced in the 
means for introducing the gas which should be processed to the decomposition field holding a catalyst and a decomposition field 
as a decomposition processor using the catalyst concerning this invention, the means for contacting the introduced gas for a 
catalyst, and the operation of a catalyst from a decomposition field can be used. According to a request, you may perform various 
processings into the discharge gas after decomposition processing further. 

[0042] Since the catalyst concerning this invention has the outstanding activity and outstanding endurance, prolonged continuous 

running of a decomposition processor is possible for it, and it can raise decon^osition processing efficiency sharply. 

[0043] 

[Example] Hereafter, this invention is not limited by this although an example and the example of comparison explain this 
invention still in detail. 

[0044] Ammonium metavanadate (50g) was added to examples 1-21 and the example 1 of comparison - the example (catalyst A) - 
water of 22 catalyst manufacture, and it warmed and dissolved in 80 degrees C, and oxalic acid (125g) was added and vanadium 
was returned to the bottom of churning. Subsequently, the ammonium sulfate (57g) was added to the solution containing this 
vanadium, and the anatase type titanium dioxide (510g) and the barium sulfate (260g) were added further one by one. The 
obtained slurry-like solution was dried by spray dry, and powder was obtained. Little water was added and kneaded to the 
obtained powder, and it extruded with a length of 3mm 3mmphi and in the shape of a pellet, and cast by the extruder. After 
drying the obtained pellet again, it calcinated at 430 degrees C and the catalyst A included in water 9 % of the weight 
(beta-VOSO 4) of insoluble vanadyl sulfates, 59 % of the weight of titanium dioxides, and 32 % of the weight of barium sulfates 
was acquired. 

((B) Catalyst) The catalyst B as well as Catalyst A was acquired except making the size of a pellet into 1.6mn^hi and a length of 
3mm. 

((C) Catalyst) Catalyst A was pulverized and the granulatio-like catalyst C of the size of 10-20 meshes was acquired. 
((D) Catalyst) Catalyst A was pulverized, the honeycomb-like catalyst whose number of cells per 1 square inch is 35 pieces was 
created by the conventional method using the obtained pulverization object, it started in width of face of 12mm, and length of 
IScm, and Catalyst D was acquired. 

((E) Catalyst) The catalyst D as well as Catalyst A was acquired except using 5 niobium oxides instead of an anatase type 
titanium dioxide. Catalyst D was what contains 9 % of the weight (beta-VOSO 4) of insoluble vanadyl sulfates, 59 % of the 
weight of 5 niobium oxides, and 32 % of the weight of barium sulfates in water. 

((F) Catalyst) The catalyst F which becomes water from an insoluble vanadyl sulfate (beta-VOSO 4) as well as Catalyst A was 
acquired except not using an anatase type titanium dioxide and a barium sulfate. 

((G) Catalyst) Ammonium metavanadate (lOOg) was added to water, and it warmed and dissolved in 80 degrees C, and Para 
tungstic-acid ammonium (103g) was added to the bottom of churning, and it dissolved. The anatase type titanium dioxide (700g) 
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was added to this solution, and the slurry-like solution was prepared. The obtained slurry-like solution was dried by spray dry, 
and powder was obtained. Little water was added and kneaded to the obtained powder, and it extruded with a length of 3mm 
3nmiphi and in the shape of a pellet, and cast by the extruder. After drying the obtained pellet again, it calcinated at 500 degrees 
C and the catalyst G included 9 % of the weight of vanadium pentoxides, 10 % of the weight of tungstic trioxides, and 81 % of 

the weight of titanium dioxides was acquired. 

((H) Catalyst) Catalyst G was pulverized in the size of 10-20 meshes, and the granulatio-like catalyst H was acquired. 
((I) Catalyst) Catalyst G was pulverized, the honeycomb- like catalyst whose number of cells per 1 square inch is 35 pieces was 
created by the conventional method using the pulverization object, it started in width of face of 12mm, and length of 18cm, and 
Catalyst I was acquired. 

((J) Catalyst) Ammonium metavanadate (lOOg) was added to water, it warmed and dissolved in 80 degrees C, the anatase type 
titanium dioxide (510g) and the barium sulfate (276g) were added to this solution, and the slurry-like solution was prepared. The 
obtained slurry-like solution was dried by spray dry, and powder was obtained. Little water was added and kneaded to the 
obtained powder, and it extruded with a length of 3nim Smn^hi and in the shape of a pellet, and cast by the extruder. After 
drying the obtained pellet again, it calcinated at 500 degrees C and the catalyst J included in water 9 % of the weight of insoluble 
vanadium pentoxides, 59 % of the weight of titanium dioxides, arid 32 % of the weight of barium sulfates was acquired. 
((K) Catalyst) Catalyst J was pulverized in the size of 10-20 meshes, and the granulatio-like catalyst K was acquired. 
((L) Catalyst) In order to check the existence of the catalysis of a titanium dioxide, the catalyst was prepared only by the titanium 
dioxide. The slurry-like solution which added the anatase type titanium dioxide (500g) to water, and obtained it was specifically 
dried by spray dry, and powder was obtained. Little water was added and kneaded to the obtained powder, and it extruded with a 
length of 3rrim 3mmphi and in the shape of a pellet, and cast by the extruder. After drying the obtained pellet again, it calcinated 
at 430 degrees C and the anatase type titanium-dioxide catalyst L was acquired. 

[0045] Each following examination was performed using each catalyst of the example above of an examination. 

1) Decomposition activity examination 1 catalysts A, E, F, H, and J of MCB were used for it each [ it ], and the decomposition 

examination was performed to MCB. The catalyst was packed so that a capacity of 10ml might be occupied in the tubed glass 

reaction container of 30mmphi, the gas of composition of oxygen 10 capacity % containing MCB16ppra and nitrogen 90 

capacity % was continuously passed in the'reaction container, and the decomposition reaction was performed for 5 hours with 

space-velocity 6000hr-l and the reaction temperature of 140-180 degrees C. The data at the time of 5-hour progress are shown in 

Table I . Cracking severity (%) was analyzed using the gas chromatograph, and it asked for it by the formula of [(entrance MCB 

concentration-outlet.MCB concentration )/(entrance MCB concentration)] xlOO. 

[0046] Catalysts A, E, and F showed high MCB cracking severity as compared with Catalysts G, J, and L. 

[0047] 

[Table 1] 
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[0048] 2) 12nim angle and the honeycomb catalyst with a length of 1 8cm were put in the reactor made from SUS of 13mm angle 
for decomposition activity examination 2 catalysts D or I of MCB, the gas of composition of oxygen 10 capacity % containing 
MCB 1 6ppm and nitrogen 90 capacity % was passed continuously, and the decomposition reaction was performed with 
space-velocity 7000hr-l and the reaction temperature of 200 degrees C for 5 hours. The data at the time of 5-hour progress are 
shown in Table 2. It asked for cracking severity (%) like the MCB decomposition activity examination 1 . 
[0049] 
[Table 2] 
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[0050] 3) The decomposition activity examination catalysts A, B, or G of DXNs were used separately, respectively, and the 
decon^osition activity of DXNs was examined. The catalyst was packed so that a capacity of 60ml might be occupied in the 
reaction container made from tubed SUS of the cross section of 29mm angle, the gas of composition of oxygen 10 capacity % 
which contains dioxin (2378-T4CDD, 123678-H6CDD, 08CDD).so that it may become the entrance concentration of Table 3, 
nitrogen 80 capacity %, and steam 10 capacity % was passed continuously, and the decomposition reaction was performed for 
300 hours with space-velocity 10,000hr-l and the reaction temperature of 140 The data of reaction time are shown in Table 3 for 
200 to 300 hours. It asked for cracking severity (%) by the formula of [(entrance DXNs concentration-outlet DXNs 
concentration )/(entrance DXNs concentration)] xlOO. 
[0051] 
[Table 3] 
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[0052] 4) In order to check the influence by the difference in the amount of HCl generated at tHe time of HCl-proof nature 
examination MCB decomposition, Put Catalysts C, H, or K in the tubed glass reaction container of 12mn^hi so that it might 
become a capacity of 5ml, and passed continuously the gas of composition of oxygen 10 capacity % containing MCBlOOppm or 
16 ppm, and nitrogen 90 capacity %, it was made to decompose with space-velocity 3000hr-l and the reaction ten^erature of 
180 degrees C, and the inclination of degradation with the passage of time was checked. Decomposition efficiency was searched 
for like the MCB decomposition activity examination 1. The obtained result is shown in Table 4. 
[0053] 
[Table 4] 
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[0054] 5) S02 oxidization activity examination catalysts A, G, or J were packed so that a capacity of 10ml might be occupied to 

the tubed glass reactor of 30mmphi, the gas of composition of oxygen 10 capacity % containing sulfur-dioxide 0.1 capacity %, 

nitrogen 79.9 capacity %, and steam 10 capacity % was passed continuously, and it was made to react for 5 hours witfi 

space-velocity 5000hr-l and the reaction temperature of 140-180 degrees C. The data at the time of a 5-hour reactivity are shown 

in Table 5. It asked for the oxidation quotient (%) of a sulfur dioxide by the formula of [(entrance S02 concentration-outlet S02 

concentration )/(entrance S02 concentration)] xlOO. 

[0055] 

[Tables] 

«5 













A 


180 


0. 4 




A 


160 


0. 0 




A 


140 


0. 0 


7 


G 


180 


2. 5 




G 


1 60 


1. 6 




G 


1 40 


1. 2 




J 


1 80 


3. 3 




J 


1 60 


2. 4 


ite^2 2 


J 


1 40 


I. 8 



7/1/03 10:56 AM 



http://www4.ipdl.ipo.go.jp/cgi-bin/tran_web_cgi_ejje 



[0056] 6) The decomposition activity examination catalysts A or G of bromine benzene are packed so that a capacity of 10ml 
may be occupied to the tubed glass reactor of 30mmphi, the gas of composition of oxygen 10 capacity % containing bromine 
benzene (MBB) 16ppm and nitrogen 90 capacity % is passed continuously, and the data at the time of 5-hour progress are shown 
in Table 6 with space-velocity 6000hr-l and the reaction ten^erature of 140-160 degrees C. It asked for the cracking severity 
(%) of MBB by the formula of [(entrance MBB concentration-outlet MBB concentration )/(entrance MBB concentration)] xlOO. 
[0057] 

[Table 6] 
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[0058] 

[Effect of the Invention] According to this invention, in purification processing of the gas containing organochlorine compounds, 
such as the above dioxin, the catalyst from which higher activity and higher endurance are acquired can be offered cheaply. 
Furthermore, according to this invention, the efficient decomposition method of the organic halogenated compound using this 
catalyst can be offered. 

[0059] Since the catalyst concerning especially this invention does not produce the oxidization to S03 of S02 substantially and 
it not only excels in activity, endurance, and SO-proof 2 sex, but it is moreover durable to HCl in disassembly of an organic 
halogenation compound It can use effective in efficient disassembly of the organic halogenated compound in the case where dust 
lives together, and the case of the gas of a processing object containing SOx and HCl, or generating these in a decomposition 
processing field. 
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♦ NOTICES * 
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3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, this invention is not limited by this although an example and the example of comparison explain this 
invention still in detail. 

[0044] Ammonium metavanadate (50g) was added to examples 1-21 and the example 1 of comparison - the example (catalyst A) 
water of 22 catalyst manufacture, and it warmed and dissolved in 80 degrees C, and oxalic acid (125g) was added and vanadium 
was returned to the bottom of churning. Subsequently, the ammonium sulfate (57g) was added to the solution containing this 
vanadium, and the anatase type titanium dioxide (5 lOg) and the barium sulfate (260g) were added further one by one. The 
obtained slurry-like solution was dried by spray dry, and powder was obtained. Little water was added and kneaded to the 
obtained powder, and it extruded with a length of 3mm 3mmphi and in the shape of a pellet, and cast by the extruder. After 
drying the obtained pellet again, it calcinated at 430 degrees C and the catalyst A included in water 9 % of the weight 
(beta-VOSO 4) of insoluble vanadyl sulfates, 59 % of the weight of titanium dioxides, and 32 % of the weight of barium sulfates 
was acquired. 

((B) Catalyst) The catalyst B as well as Catalyst A was acquired except making the size of a pellet into 1.6mmphi and a length of 
3mm. 

((C) Catalyst) Catalyst A was pulverized and the granulatio-like catalyst C of the size of 10-20 meshes was acquired. 
((D) Catalyst) Catalyst A was pulverized, the honeycomb-like catalyst whose number of cells per 1 square inch is 35 pieces was 
created by the conventional method using the obtained pulverization object, it started in width of face of 12mni, and length of 
18cm, and Catalyst D was acquired. 

((E) Catalyst) The catalyst D as well as Catalyst A was acquired except using 5 niobium oxides instead of an anatase type 
titanium dioxide. Catalyst D was what contains 9 % of the weight (beta-VOSO 4) of insoluble vanadyl sulfates, 59 % of the 
weight of 5 niobium oxides, and 32 % of the weight of barium sulfates in water. 

((F) Catalyst) The catalyst F which becomes water from an insoluble vanadyl sulfate (beta-VOSO 4) as well as Catalyst A was 
acquired except not using an anatase type titanium dioxide and a barium sulfate. 

((G) Catalyst) Ammonium metavanadate (lOOg) was added to water, and it warmed and dissolved in 80 degrees C, and Para 
tungstic-acid ammonium (103g) was added to the bottom of churning, and it dissolved. The anatase type titanium dioxide (700g) 
was added to this solution, and the slurry-like solution was prepared. The obtained slurry-like solution was dried by spray dry, 
and powder was obtained. Little water was added and kneaded to the obtained powder, and it extruded with a length of 3mm 
3mmphi and in the shape of a pellet, and cast by the extruder. After drying the obtained pellet again, it calcinated at 500 degrees 
C and the catalyst G included 9 % of the weight of vanadium pentoxides, 10 % of the weight of tungstic trioxides, and 81 % of 
the weight of titanium dioxides was acquired. 

((H) Catalyst) Catalyst G was pulverized in the size of 10-20 meshes, and the granulatio-like catalyst H was acquired. 

((I) Catalyst) Catalyst G was pulverized, the honeycomb-like catalyst whose number of cells per 1 square inch is 35 pieces was 
created by the conventional method using the pulverization object, it started in width of face of 12mm, and length of 18cm, and 
Catalyst I was acquired. 

((J) Catalyst) Ammonium metavanadate (lOOg) was added to water, it warmed and dissolved in 80 degrees C, the anatase type 
titanium dioxide (510g) and the barium sulfate (276g) were added to this solution, and the slurry-like solution was prepared. The 
obtained slurry-like solution was dried by spray dry, and powder was obtained. Little water was added and kneaded to the 
obtained powder, and it extruded with a length of 3mm 3mmphi and in the shape of a pellet, and cast by the extruder. After 
drying the obtained pellet again, it calcinated at 500 degrees C and the catalyst J included in water 9 % of the weight of insoluble 
vanadium pentoxides, 59 % of the weight of titanium dioxides, and 32 % of the weight of barium sulfates was acquired. 
((K) Catalyst) Catalyst J was pulverized in the size of 10-20 meshes, and the granulatio-like catalyst K was acquired. 
((L) Catalyst) In order to check the existence of the catalysis of a titanium dioxide, the catalyst was prepared only by the titanium 
dioxide. The slurry-like solution which added the anatase type titanium dioxide (500g) to water, and obtained it was specifically 
dried by spray dry, and powder was obtained. Little water was added and kneaded to the obtained powder, and it extruded with a 
length of 3mm 3mmphi and in the shape of a pellet, and cast by the extruder. After drying the obtained pellet again, it calcinated 
at 430 degrees C and the anatase type titanium-dioxide catalyst L was acquired. 

[0045] Each following examination was performed using each catalyst of the example above of an examination. 
1) Decomposition activity examination 1 catalysts A, E, F, H, and J of MCB were used for it each [ it ], and the decomposition 
examination was performed to MCB. The catalyst was packed so that a capacity of 10ml might be occupied in the tubed glass 
reaction container of 30mmphi, the gas of composition of oxygen 10 capacity % containing MCB16ppm and nitrogen 90 
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capacity % was continuously passed in the reaction container, and the decomposition reaction was performed for 5 hours with 

space- velocity 6000hr-l and the reaction temperamre of 140-180 degrees C. The data at the time of 5-hour progress are shown in 

Table 1. Cracking severity (%) was analyzed using the gas chromatograph, and it asked for it by the formula of [(entrance MCB 

concentration-outlet MCB concentration )/(entrance MCB concentration)] xlOO. 

[0046] Catalysts A, E, and F showed high MCB cracking severity as compared with Catalysts G, J, and L. 

[0047] 

[Table 1] 
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[0048] 2) 12mm angle and the honeycomb catalyst with a length of 18cm were put in the reactor made from SUS of 13mm angle 
for decomposition activity examination 2 catalysts D or I of MCB, the gas of composition of oxygen 10 capacity % containing 
MCB16ppm and nitrogen 90 capacity % was passed continuously, and the decomposition reaction was performed with 
space-velocity 7000hr-l and the reaction temperature of 200 degrees C for 5 hours. The data at the time of 5-hour progress are 
shown in Table 2. It asked for cracking severity (%) like the MCB decomposition activity examination 1. 
[0049] 
[Table 2] 
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[0050] 3) The decomposition activity examination catalysts A, B, or G of DXNs were used separately, respectively, and the 
decomposition activity of DXNs was examined. The catalyst was packed so that a capacity of 60ml might be occupied in the 
reaction container made from tubed SUS of the cross section of 29mm angle, the gas of composition of oxygen 10 capacity % 
which contains dioxin (2378-T4CDD, 123678-H6CDD, 08CDD) so that it may become the entrance concentration of Table 3, 
nitrogen 80 capacity %, and steam 10 capacity % was passed continuously, and the decomposition reaction was performed for 
300 hours widi space-velocity 10,000hr-l and the reaction temperature of 140 The data of reaction time are shown in Table 3 
for 200 to 300 hours. It asked for cracking severity (%) by the formula of [(entrance DXNs concentration-outlet DXNs 
concentration )/(entrance DXNs concentration)] xlOO. 
[0051] 
[Table 3] 
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[0052] 4) In order to check the influence by the difference in the amount of HCl generated at the time of HCl-proof nature 
examination MCB decomposition. Put Catalysts C, H, or K in the tubed glass reaction container of 12ninq)hi so that it might 
become a capacity of 5ml, and passed continuously the gas of composition of oxygen 10 capacity % containing MCBlOOppm or 
16 ppm, and nitrogen 90 capacity %, it was made to decompose with space-velocity 3000hr-l and the reaction temperature of 
180 degrees C, and the inclination of degradation with the passage of time was checked. Decomposition efficiency was searched 
for like the MCB decomposition activity examination 1 , The obtained result is shown in Table 4. 
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[0053] 

[Table 4] 
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[0054] 5) S02 oxidization activity examination catalysts A, G, or J were packed so that a capacity of 10ml might be occupied to 
the tubed glass reactor of 30mmphi, the gas of composition of oxygen 10 capacity % containing sulfur-dioxide 0.1 capacity %, 
nitrogen 79.9 capacity %, and steam 10 capacity % was passed continuously, and it was made to react for 5 hours with 
space-velocity 5000hr-l and the reaction temperature of 140-180 degrees C. The data at the time of 5-hour reaction progress are 
shown in Table 5. It asked for the oxidation quotient (%) of a sulfur dioxide by the formula of [(entrance S02 
concentration-outlet S02 concentration )/(entrance S02 concentration)] xlOO. 
[0055] 

[Table 5] 
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[0056] 6) The decomposition activity examination catalysts A or G of bromine benzene are packed so that a capacity of 10ml 
may be occupied to the tubed glass reactor of 30mmphi, the gas of composition of oxygen 10 capacity % containing bromine 
benzene (MBB) 16ppm and nitrogen 90 capacity % is passed continuously, and the data at the time of 5-hour progress are shown 
in Table 6 with space-velocity 6000hr-l and the reaction tenperature of 140-160 degrees C. It asked for the cracking severity 
(%) of MBB by tihe formula of [(entrance MBB concentration-outlet MBB concentration )/(entrance MBB concentration)] xlOO. 
[0057] 
[Table 6] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for organic halogenated compound decomposition characterized by containing an insoluble vanadyl 

sulfate in water. 

[Claim 2] The catalyst according to claim 1 which contains further at least one sort of the sulfate containing the element chosen 
from the group which consists of at least one sort, and the alkaline earth metal and lead of the oxide containing the element 
chosen from the group which consists of titanium, a zirconium, niobium, molybdenmn, a tungsten, and chromium. 
[Claim 3] The catalyst according to claim 2 which contains the aforementioned oxide zero to 70% of the weight, and contains an 
insoluble vanadyl sulfate in the aforementioned water for the aforementioned sulfate 0.5 to 100% of the weight zero to 70% of 
the weight. 

[Claim 4] The catalyst according to claim 2 or 3 whose aforementioned oxide is a titanium dioxide. 
[Claim 5] The catalyst according to claim 2 to 4 whose aforementioned sulfate is a barium sulfate. 

[Claim 6] The catalyst according to claim 1 to 5 whose aforementioned organic halogenated compound is at least one sort of 
chlorine-based dioxin, polychlorinated biphenyls, crawl alkanes, crawl alkenes, bromine system dioxin, polybrominated 
biphenyls, bromine alkanes, and bromine alkenes. 

[Claim 7] The catalyst according to claim 6 whose aforementioned organic halogenated compound is at least one sort of 

chlorine-based dioxin, polychlorinated biphenyls, chlorobenzene, dichlorobenzene, a chlorotoluene, a crawl phenol, a methyl 
chloride, the chloroethylene, bromine system dioxin, polybrominated biphenyls, bromine benzene, a dibromobenzene, bromine 
toluene, a bromine phenol, the polybromobiphenyl ether, bromine methane, and bromine ethylene. 

[Claim 8] The decomposition method of the organic halogenated compound which is the method of disassembling the organic 
halogenated compound contained in a gas, and is characterized by having the process which the gas containing an organic 
halogenated compound is contacted for a catalyst according to claim I to 5, and is decomposed. 

[Claim 9] The decomposition method according to claim 8 by which contact for the aforementioned organic halogenated 
compound and the aforementioned catalyst is performed at the temperature of 1 40-300 degrees C. 

[Claim 10] The decomposition method according to claim 8 to 9 that the aforementioned organic halogenated conqjound is at 
least one sort of chlorine-based dioxin, polychlorinated biphenyls, crawl alkanes, crawl alkenes, bromine system dioxin, 
polybrominated biphenyls, bromine alkanes, and bromine alkenes. 

[Claim 1 1] The decomposition method according to claim 10 that the aforementioned organic halogenated compound is at least 
one sort of chlorine-based dioxin, polychlorinated biphenyls, chlorobenzene, dichlorobenzene, a chlorotoluene, a crawl phenol, a 
methyl chloride, the chloroethylene, bromine system dioxin, polybrominated biphenyls, bromine benzene, a dibromobenzene, 
bromine toluene, a bromine phenol, the polybromobiphenyl ether, bromine methane, and bromine ethylene. 
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,.. hvdroxefinlna. a.. residua , 
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423/226;.^ 
521/123; 
521/.128.;..„ 
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□ 
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000000206 
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(32)ft^B 
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lIin»^T»:*:^4v»1978«tt(096 
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(72)»m 


ffDi mm 
































JtlSjWilTWBtesc*-!— TB 1*13^ 








MS/t-fe:ri08 






(74)fmA 


100088328 








#a± ^BB (^2«) 



(54) [»w«)«iM =ti«t^mi«^M»i»«awen«ffliifcW 



(57) [^1 

m^<o:i^-^j:< tiyimtth t^zmtit-^. mz^^ 




0. 5-10 0Sa%-^tfiSM2t::E®cojimo 

ym<7yj^^j:<ti>imchhmmi--5(o\,^'mf)^^ 

m^mi ] m^-m^^x^yyit^tf^. ^^r^ 
:^^i^ym. ^iiJS^t'7x-;Pii, ^ufUKy-^y. 
i/9vi)VKy^y^ ^ufVV)V:£>y^ ^u)vyx.y— 
;K 9n)V;^9y. ^'djvx.^vy^ 
ym. jKti^S^t'7x^;PS. yaJ>.Ky^y^ i^r 
aj^Ky^y^ rroAMi'xy. ynA7xy-;P. ;K 
'J^>fbt'7x~yi'X-f-^^. fuA^^ym^yaAJi 
i-vy(ryyti:< t i> iS*c*&lt^6CiM<oftHi. 30 

m^/suyyit^m^tmm. m^«i-5<ov^t 
mmti-^^m^^uyyit^co^miim. 

^'fl:t'7x:::;l^. faATfl'/jymiV^yy^J^TJV^ 

[mm 1 J mmm^^oyyit^vsip. ^m^r 

z^^wi^y-^y. :^D;Pb;Pxy. :^D;P7xy 
:?'a;l/;<:5'y. ^D/PX^l^y. ^S^^>r:t^r 
i^^'S. ;K'J^^l:t*7x:^;l^, :/DA'<.>'Hfy. 
ynA-^y-fe'y, roi^h;l/XV. ynA^xy-zK 50 
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2 

^U:^^kh'7xx;ux«~7^;l^. yvDM.^^ySa/'XaA 
x.^vy(7yy^x< t lar&^it^l 0 

[0001] 

^<7^y>{:^^i^ym(o^^j:^j^x:iyyit-^m^^ 

[0002] 

ifx^t{z\t. y4:^^i^ym^^m!mb^thfih 

o'^£^f^x3yy^'^W£li<7y^ 
^tcms^r ^ ym: fc'o^tt^fWiBm*^^^ 

\t. it^^Xr»X^<^mm^j:hh<7X7i. HRCS 

mm<. mzy^it^i^ymt/^x^'^mm^iznLx 
mm'^^)v^ymmmu-ri>^£m\.\^mm^ 
H-thumt^iix\^h. 

[000 31 ^e^r. wmmi^^^mt^j:^xii 

mmmm. mtim. mtmf:\.zxhmmmi^j: 
^m<7m^<7ymd^^^ixx\i^h, z.ii(><^^x'i>. 

Stti^»&*±3 0 Ot:OTco®a^TW!HjM^4M» 

[0004] yMff>m^^fm\,z^^fihfmt ur 

mv<^i~'j^j^hh\^^\i::mti-^ym(m^<ri^i^ 
im. mm. ^^wwmhixx\*^t, L*>t, 

y>llffl«rc=5:v^. ^3ts mmo 7-14411 7^^ 

mxm^^os- 1 17 5 5 m<ikmz\tm.^^^ 
'j^j^-zmt-^symdfm^^ixx^^h. lj&^l^t 

2if^'mm:^\.z^tfix\^ti^. ^m:m^\zm. 
[000 5] :L<^xotc^mmzH\^x\t. mi 



(3 

3 

1 ) ry^::^T^mjtmmt txmmtxfmo^ 
L;^ s 03 i}<ma t :t ry ^ t ^ ltmjk 

(a^^'^OT0S04 : a-V0S04) t;:^$:h.. 
3) HC 1 . C 1 2^j:t'<0)^mit^V!^ (m^:^:^i:i!! 

[0 0 0 61 :itih<mmi:mm'i^tiiff>^. i^m^o 

8-31813 S'^'mUtrntit^^i-'J^J^-rMit 

^^ymsiSLiz:im:^x{:i!:^^^tfzfm'^.^m^ 20 

0 8-11755 T^^tHBHk* U r^y^^^^ 

itt:fmimm^ii'c\.^t. tti. j^^o 6-3 86 

«3&«^^$tLTV^^>. ^yt:. 2^1^26 333 16^^ 

)<&^;^h.-zmcf9y-^^9yyy.^ymm 

li^^tlTV^S. !^||^0 9-19 24 5 5-^^ 30 

to 0 0 7] U*L=6:3&5^>. £i!^N'^>'''>ix^±?Stt 
tr^trtt^Tti. HC l^SO.fc:*t^-&i»tt 

[0008] 

m v^i-JSmfeSr^ieWS i t CAS . 
[0009] 

-t^hzt^mtti. tti. ^^mf>zi)-i)-hmi 

A. -:tr. turr:^, ^y^X'ryW^'QMs^h 50 



^2001-162170 
4 

[00101 *^^fc:*^>5^^\nyy^k-^604^j» 

■mii. ±m(ommizm^/\uyyit^i:mA^-^i> 
[00111 ^m^w^-^mvh^. 

[0012] 

[00131 :i(r>A(i^r-m^<7MM^<'ri^fi^ i /smm^ 

hh.^s^^i^LX^^YMzXtt. 94 0cm-iatX5 
1 0 cm-iC^K^ttSiK/v'^hxVl/ ( a^ficoeSffiM'-f 
a-V0S04) fc:««^ii^rV>J^aW^:e-i^ 
tmfy^ixh. ^^mzii\^X\i. ^P-^<hty3-vo 

[0014] :i<D^\,z^m^mm^^^i^Mt. mx.\i 
m<r)ism\,zx->x^hzti^x^h, 

h^ixf;z^<r)ry^::~^J^^^mi\LXWz^miP 

^\,zmka)ry^=-^j>^u^wmhx%ti^m^^ 

^» 

2) i^A»:?S?/<:h>?/l^fc:eSS!60r:^^:-^AJ&$:aaniL 

3 ) ^f<ii'i^}v^mm^-th-nm. 

[ 0 0 1 5 1 53ri5. TfU^i-. ?Sfi^coffl«c 

^^?t;?-^T*>/^. i^-tl>::i:T. mmzm^titi 

(^mmt LTii. Mi-if. ±^1 ) -3 ) (omxn 
^A^k^. mjcmimmfmstcory^n^j^i^m 

i^jL^m^<i'i^fi^m^mtcoTy't-^j^m^m\''^ 
xm^Ltimrnxms^^^i-'^fi^mti^mf^tL 



5 

[0016] imco 1 ) (oismvm^'^^ti^ 5m(0J^'f' 

v^i>c:t3&^T^^», ^ixhayx^x\t. :^i$^^<t'JyMr 

[ 0 0 1 7 ] jiE 1 ) (Dif^vm^^i^ti^wtmmt 
wbtnv^^yw^'j'-^jtK b tmti^imimmv^ & . 

[0018] yiC^m^mm^<i'i^}Uiy^j:< bi>0m 

^mi\:^co^m^^^^Lx\^h:ibThh. ^^o^ 
(cfcv^T. v7mi)^5m<7ymx'm^i:^Lx\>'^timi 
(/ymtitf^-ti^^M.mmb \±mym^mm<^mm 

tfz. A(-izr-m^x;h^tztb. hc 1 
[ooi9]±i£i)&r/2) io:^{cmv^i^iii.esB? 

btx. ^mit-^^. ^xhmu'^viyyit^<7>m 

[0021] set. i<?D*^«lttco«SK^<'ti^';Pfc:. m 

imRtmmi:m^xn^mi:m:ibi)ix^ 

[0022] ^c^1i^ft»IE*i. OTtOJ: J: o 

mt^^i-i^)u^mm'r^t:i^<07mmi:^^'^xi)^ 

[ 0 0 2 3 ] B ) mc ) C0:ir^TfflV^<?>il-6?CTISit 

<^mst^<i"jf\^i:mm-^t:ib<Dmmb tx^t. 9t(,z 
smttzi ) --3 ) (oimx-n^tn^mm^Tmrn. 

=mif^ 5 X ^A^^ \^^^i^^Mt^Rxfm<!ory^ 
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6 

ifmk(nry=^:^^j>^u^m\^xw^Lfzimmm. 

[0024] :^^m^<7mk^<-ri^Mzmi^^xm^'^ 
^mmbtxit. mtii. i-^y. s^vpna^^A. - 
^vfry. ^y^x7'y&x/i^aAt^h^j:m 

i}>hmiLti7m^:i^mmcoimj±^m\>^i:ib 

^y-mmxh*). -mfti'^yif^miymuK 

[0025] ZMi\:^i$^y(7m^lT&b LXli. 

10 m^imm^(^^mm'f^:ibi)^xth,mz. 
;itihcmm^i,zt5nh^j.m^x'ni^tih:>(i^^^ 
ytm<o^m:t:m&i'i> *r b izx-^xzMiti^i$^ y^ 
%h;ib tf^x^ i> . zmt^^ y(^^Bfmmb lx 

[ 0 0 2 6 ] ^<m(^mitmi. rnntm^ 
mmm. mmm^j:b'mm^:m\^^xmtti>z 

bi^T^t. iKTyXo^jMitmrn-^h^ibX. HC 

20 x<7)mt^<i'i^)uofm^x<omm,'iticx^^^(on 

[0027] Mi(r)^^m^<mw<^i^)v\.zm^^ 
xm\-^h^fmbLx\t. mt\t. T)Vfj^)±m^^(r> 

h^bifiX%h. r}Vij^)±m^UbLX\i. ii)Vy^ 

Lw mst^^v^j^bLxii. ^<7)wt:nm\±m^^ti 
^v^*\ miitimmizx*)w^^tif:ii>(o. tti^m 
30 ^^^mmmzBi^Lt:/<^>i hi^mmt^^bi^ 
T^^. ^(of^mm^^y^'^-rtK^m^mx^htLX 
tih(oxi>Xi\ :icom^^&i^^t;ibx. mm 

<om^(0\^±. SOi\,zm-m^<^M^i>\^±:¥ 
mi^i><^b^l(i>tLh. 

[0028] IMlcos^^cnm^Pl^b LTti. AC^ 

mmm^^-f-z^fmo . 5~i o ommx. m u<« 

l~3 0fifi%. #fc»*U<tt5-2 0ftt%C0®H 
X. mmii0^7 0mM%. »it<*i2 0~5 0fi 
M%<OfmX. 8Sffi|JS»iO-'7 0fifi%. »^L<ti2 
40 0'^50mM%(0mAip(i>mi'ttZbifiX^t. 

[0029] yiC^-m^c/y^^^i-'Jjl^cm^cOtiMm 

^«rff^rd±Tti, 2 5 0-5 OOX:. »i t<ti3 

0 0-4 5 0TCi7)^*-/^^iaig^sfi<'r5. 
[0030] ij^(7yb fc 0 . *5%Bgtc*^**&ftast tx 
50 ii*;p»e<o«ffiSA'-t'i^vp«r#ar, igj^itistr^ 



(5 

7 

}i\^xmfzmLmt ^ t ifx% h • 

[00311 ^%mzt^>hfmmm.(m^t lx^ 

LXnmt^ Z t i}<X^ y h^com^lza 10 

[00323 rcoJ: d^rJ^Ji. mtHmMc^mUco 

mmi*:'m&^mmmnmizx^miLxni>z 20 
fc3&5-e^s, mimmmstm^mmm<mi¥t txm 

[0033] m^{zx^xm^mtmm^t:mk^^ 

SanH-s;tj!pT#^. ^Jt. 

<7>mmi>ztij^x'^i>. 

[00 34] ^rfe, ^W-ybtt. i^^-Cffiffl-T 
:k^^(0imfr>i><7)ijimt\i\ 40 

[0035] i:j±(ox 0 iztxn^tv^m^f^z. ^mn 
mst LX(o-mj^^yyit^^i^ts^i^^tm^'^ 

[0036] mmimt Lx<7)miJ\uyyit^t 
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r)iri}ym. ; 9uf\^:z.^vym>9u}vr}V^ynm^ 

mihzhi?x^h, ^mm^^bLx\t. mt 

ynA-^y-fe'y. v^nA^y-tfy. yoAb/Pxy, 

[0 03 7] jSrfa^t^js^^iaiHitco^^iajgii. 1 
4 0-3 0 o-Cioim^^if ^ tv\ Ki5iajg*«i 4 or 

<^j:^^mmmkr^h^^hh. tti. 30 ox: 
iOi^v^j^. yA:^^i^ym<o^m^t^tmtip^ 

[0038] mjm'jtwm^:^ v 

atiltf. 100 0'-2 00 0 0h-i<7)Kffl*^^>jffiR'r 

Sfc»iLv^te^^#^itl». $^>fc:ii. 2 000-7 
0 0 0 h- 1 <r>i^mzli% Lv^. 

[ 0 0 3 9 J ^ri5. M«c+<7)B^jagii^ l -.9 9%0 
^T'^»«l$:lT^r a vl h t^X% . »^ L < (i 5-3 

[0 04 0 3 3|c5^tC*>*>Stt«W. sct^rrsjg 

n/cittt^^^LTv^-SW. ^nWLb\^X<nm.^\z 
so, (0ili.j^x = i. 5-3. 0) j,-sv^tijn 

[0041] iifmi\zt-t^hmi^^\yt^^m3^m. 
bvx\t. imk^^^h'hm^wi. "jtmmsz^ 

tis mzym,z^\ix^wmk^ti:->x\>x\-^. 
[0042] im%zt^'^hm^tm\^^mmmx 

xM. ^m^mmi'm^^yL'^'^hz.bi^'Q% 

[0043] 

[usiM] WT. mm. mm^zx-yxiifmi^Wiz 
wm,zwm-hi^. ifmi\tz.ix\izx->x'm.^ixh%> 

[ 0 0 4 4 1 1 - 2 1 aiXifciStM 1 - 2 2 

(ftfe^^A) Tjcizp^^^A-^^^^yg^ryt-t^A (5 0g) 

S-Jni.. 8 0t:tJlIiaLTffi»t. ^rrci^a'^iE 
( 1 2 5 g ) i5:Jni.TA-tx»>A$rj§7nL)'::, »:v^T. 
C:<OM'^>?»^AIr^tflSfatliSB?ryt::^'>ix ( 5 7 
g ) ^r^L. Secr-f^'— l^KflS^rJ^y (510 



9 

g ) Rx/mst^-^'j »>A ( 2 6 0 g ) m<$:hwtfz. 
04) 9mfi%. rgr^f-:J'y5 9sa%, 

04) 9fflfi%. £B!^~^y5 9M%. «[g?AU'> 
A3 2mM%^iSt5iy(n'Chr»tl. 

(ftttSEG) ;^^;:^i'>'^'•^>''yKry^^»>A (10 0 
g) ^tWt. SCCdMStT^ML. m^T*cy\-^^ 

y^xr >Kr ( 1 0 3 g ) ^MtxmmL 
ti. :L<7mSAzr^9'''m:J^^9 y ( 7 o o g ) 
^ntxx^^)-mm.^mmLi::. #i^>fu^>^^';- 

:g$3mintO'<U yh4J^CffUttiLTfi^L/::, ^1 
(ttSEH) ttJiGS: 1 0-2 0;^ ^vi^:i.<nrk^^ii:m^ 
f^lKU. <@12mm. :^$18cmtC^0OaiUTjttJ«I 
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{mkJ ) *fc:^^^N>>'>giry€-»>A (10 0 
g) ^isAt. 8 0T:tcMtT^»L. ::c7)^atcr:^ 

( 5 1 o g ) m^^^^j »>a 
(276g) s-jatT;^^i;-4«JSas:OT8t)t. %^ 

U«T3mm<». 3mm<0^U>y b^^tCff LUitT 

fi^t^t, ^i^Mi^X^-zV^^m^^^ti^. 5 0 
10 0X:T'i^t. ?fctC^?§ttc7)£i^^>(-:^i/»>A9fifi 
%. r^^l:f-^>5 9Sa%. eSSt>'N''J'>A3 2Mfi% 

(ftaSJK) ftmJ^ 10-2 Opt -/i^aOl^^C^^tcSJ^i 

r-f^-- fe'MzB^^bf-^v ( 5 0 0 g ) ^i^iizntxn 

20 «r3mm<I>. #$3mmiO^W«yb4^tCffLffiLm 
SLit. ^^iTJt^U-/hS:Sfi^%jS$«:a, 4 30 

1) MCB<?>^)g^tt^l 

BtC^ftlitgi^tf^-:.:^^. fm^3 0mm^<r>m^^ 
xmUl^^\iZ 10ml ife*^^ X. 0 izMib. M 

CB16ppm^^OS?Sl0^M%. ^9 0^fi% 

OOOhr-i, RftJ«aJKl4 0-'18 0X;-C5l^roM» 

[ (APMCBJS0S-mPMCBi6]K)/(AaMCB 
iiJg) ] X 1 0 omn^izX ^^it>t:. 
[0046] limA. E. FJiftmo. J. Ltmt 

x^'^MCBmm^^^tt:. 

[00471 

[^11 

40 
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^1 













A 


I 80 


9 9. 9 




A 


1 60 


99. 5 




A 


140 


9 9. 0 




E 


180 


98. 4 




E 


160 


9 8. 1 




E 


140 


9 7. 5 




F 


180 


95. 8 




F 


160 


9 5. 4 


mm9 


F 


140 


9 4. 0 


oMmi 


G 


180 


8 6. 7 




G 


160 


8 2. 5 


Jtl^3 


G 


1 40 


78. 1 




J 


180 


85. 2 




J 


160 


80. 9 




J 


1 40 


7 6. 5 




L 


200 


0. 1 




L 


180 


0. 0 



mD ttlit I ^ 1 3mmftiOS U Sl&MJiltC 1 2 m OT-^$r^2{C^i-. (%) J4MC B^M»^ 

mn. l&cm<0/>^/fM.m^i^iib. MCB 1 6 20 mkl t^miCtX^ibti. 
PPmi&#tf^l0W5%. &^90mS%<mm<O [0049] 
if:x.^^^^nLU m«iK7 0 00hr-i. R^Bfi* [^2] 

m2 









MCB^'^ (96) 




D 


200 


90. 9 




I 


200 


80. 8 



[0050] 3) DXNs<0^f^mm 

^m^^Mmtfz. fm^2 9mmncomm(om^ks 

:r>f:t^i^>1S (2378-T4CDD. 123678 
-H6CDD. 08CDD) im3(0XnWiJ^t^i>X 

*3 



JSSOOOhr-i. RiEffl^l4 0-180t:*C3 0< 
^mmb^n^Xr^ti, 2 0 0-'3 0 0Wf^lS^x- 
30 ^i:m3iz^'t.'^mm{%)\i. [(APDXNsig 
S-aiPDXNsifiS)/(APDXNsjaK) ] XI 
OOcOim^CiO^A^Jt* 
[0051 J 
[^3] 





mm 














(D 




(nsTEQ/Nm'D 






A 


160 


12. 0 


0. 177 


98. 5 




A 


140 


1 2. 0 


0. 202 


98. 3 




B 


140 


12. 0 


0. 032 


9 9. 7 




G 


180 


9. a 


0. 739 


9 2. 8 


immii 


G 


160 


9. 8 


0. 9 I 1 


90. 7 


imui2 


G 


140 


9. 8 


1. 20 


8 7. 8 



[0052]4)g8HC11tS5®k 
MCBlOOppmiitmeppm^^tf, ^10 



★m$JS3000hr-^ ^Jt^SilSOVX'^^ 

[0053] 
[^4] 



(8) 
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13 

ftSmlAuMCBftiKl OOppm 



14 



lAQMCBWl Sppm' 



Cbr) 



1 


o».a 


16.0 
(16.0) 


34.6 
(84.19 


99.7 




86.6 

(ia.8) 


25 


94.3 


49.0 
(49.0) 


U.1 
(61.1) 


99.9 
a6.Q) 


84.2 

(13.5) 


65.0 

(13.7) 


50 


92.0 

02.0} 


B2.9 
(62.9) 


63.2 
(53.2) 


99.8 
a6.0) 


83.8 
(ISJi) 


85.2 
(13.6) 


76 


91.1 
OLD 


G3.8 
(52.3) 


68.6 
(63.6) 


98.8 

as.o) 


83.6 
03.4) 


84.8 
(13.6) 


100 


91.4 
0L4) 


46.9 
(46.9) 


62.9 
<52.9) 


99.4 

a».9) 


83.1 
(13.3) 


84.6 
(18.6) 


125 


90.8 

00.8) 


Ba2 
(60.2) 


68.7 
(63.7) 








150 


91.0 
(9L0) 


62.8 
(52.30 


58.9 
(63.9) 








175 


90.6 

(90L6) 


6a9 
(60.ro 


63.6 
(63.B) 









|^»(naMCBME:J:«HCl»A (ppm) 



[00 54] 5) SOzSr^bvStt^ *I^SRKS-i^3t. 5I^KSlB^^x-:J'Sra5(C^ 

tCl0nili0^5rAa6I.J:d(ziSi6. ^^i^llQ. -^USOzim.) / iXUSOimm) ] XlOO^Dth 

%. imss. 1 os«%<^^<?5xrx$:s^t:a[ t , ^ t o o 5 5 1 

ME^5000hr-». ^iSJgl 4 0-1 SOrTS * [^5] 
%5 
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